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Dirk Wassenberg2, Nikolaos Zarmpis2, Nora Seip2 and Peter C Ambe1,2*Abstract
Obesity is a risk factor for the development of umbilical hernia. Open hernia closure could be challenging in obese
patients leading to high rates of recurrence. The aim of this study was to investigate the effectiveness and safety of
hernia patches in the management of obese patients with umbilical hernias. All the patients included in this study
were managed in the department of surgery of a primary care hospital in Germany. The data of patients undergoing
umbilical hernia repair within a two-year period was retrospectively reviewed. Patients managed with the PVP
were included for analysis. 24 obese patients were analyzed. Small and medium size patches were used in 15 and
9 patients respectively. The median duration of surgery was 40 min and the median length of hospital stay was 4d. The
mean length of follow-up was 12 ± 9 months (range: 6–30 months). The rate of recurrence was 4.1% and the rate of
complication was 8.3%. Obese patients presenting with small and medium size umbilical hernias could be safely
and effectively managed with prosthetic patches like the Proceed Ventral Patch. However, the limited overlap
zone following hernia closure with such a patch can be an issue.
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Obesity predisposes to a number of medical conditions.
Current literature suggests obesity to be a risk factor for the
development of umbilical hernias (UH) (Shenkman et al.
1993; Smith et al. 2004). Furthermore, obesity has been
shown to influence not only surgical outcome but also
the rate of recurrence in patients undergoing ventral
hernia repair (Regnard et al. 1988; Sugerman et al. 1996;
Sauerland et al. 2004).
Hernia closure with a mesh has been shown to be su-
perior to suture repair with regard to recurrence (Arroyo
et al. 2001; Luijendijk et al. 2000). Minimal invasive mesh
associated techniques have been shown to reduce postop-
erative complications in obese patients undergoing ventral
hernia repair (Birgisson et al. 2001; Colon et al. 2013; Eid
et al. 2013). Over the last decade, prosthetic patches have
been employed in the closure of UH (Berrevoet et al. 2011;* Correspondence: peter.ambe@helios-kliniken.de
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supports hernia patches to be safe and effective in the
management of small and medium size ventral hernias
including UH (Iversen et al. 2010; Ambe et al. 2013;
Martin et al. 2008). However, no data exists on the use
of hernia patches in obese patients. The aim of this series
therefore, was to investigate the safety and effectiveness of
multilayered polytetrafluoroethylene (ePTFE) free, partially
absorbable and self-expanding hernia patches in the
closure of small and medium size umbilical hernias in
obese patients.Methods and procedures
Following the approval of the hospital’s ethic committee,
a retrospective analysis of prospectively collected data of
patients undergoing umbilical hernia repair for symp-
tomatic, i.e. painful UH, from January 2012 to December
2013 in the department of surgery of a primary care cen-
ter in Germany was performed. Baseline characteristics
including age, sex, body mass index (BMI) and medical
comorbidities as defined by the American Society of
Anesthesiologists (ASA) were recorded for each patient.is is an Open Access article distributed under the terms of the Creative
mmons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
inal work is properly credited.
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Organisation, WHO) managed with multilayered poly-
tetrafluoroethylene (ePTFE) free, partially absorbable and
self-expanding hernia patches were included for analysis.
Surgery was performed either by an experienced mem-
ber of the surgical team (attending or fellow) or by a surgi-
cal resident under direct supervision. All surgeries were
performed in general anesthesia as inpatient procedures
and a single shot antibiotic was administered in all cases.
Surgery began with an infra-umbilical semilunar incision,
which was carried down to the fascia to expose and meas-
ure the diameter of the hernia defect. Small hernia sacs
were reduced without resection while larger sacs were
resected and the peritoneum closed using absorbable
sutures. The patch was then placed into the preperito-
neal space tension free, after digital adhesiolysis. The
straps were then pulled to ensure its correct positioning
against the abdominal wall. The straps were then sutured
to the fascia with non-absorbable sutures, after which the
overlaps were resected as previously described (Ambe et al.
2013). In order to achieve a tension free repair, the edges
of the fascial defect were not approximated. The subcutis
was adapted using absorbable sutures followed by skin
closure.
The hernia defect was classified using the classification
proposed by the European Hernia Society, i.e. small
hernias had diameters <2 cm, medium size hernias had
diameters between 2–4 cm and large hernias had diam-
eters >4 cm (Muysoms et al. 2009). The patch size was
chosen to ensure maximum coverage of the hernia defect.
Thus defects with diameters of 1–2 cm were managed
with small patches (4.3 cm in diameter) while those with
diameters between 2–4 cm were managed with medium
patches (6.4 cm in diameeter). Defects >4 cm in diameter105 u
53 hernias with diameters < 1 cm    
3
Figure 1 Distribution of the study population. The proceed ventral pat
of obesity.were managed with meshes placed at the retromuscular
position using the sublay technique while those with di-
ameters <1 cm were closed using non-absorbable sutures.
These cases were excluded from the study.
Perioperative data including the duration of surgery
(time from incision to suture) and the size of the implanted
patch were retrieved from surgical documentation sheets
and surgeon’s notes. Information on postoperative compli-
cations and the length of postoperative hospital stay were
taken from the final discharge notes. Generally, follow-up
after hospital discharge was with the referring physician.
Unclear and complicated cases were referred back to our
department where follow-up was continued as needed.
Physical examination and ultrasound sonography were
performed in every patient by an experienced member of
the surgical team. All patients included in this series were
last followed up in our outpatient office in May 2014.
The data collected was analyzed using the Statistical
Package for Social Science (SPSS®), IBM, version 22. The
study population was statistically described using absolute
case numbers and percentages, while central tendencies
were described using means, medians, standard diviations
and interquartile ranges.
Results
Within the period of investigation 105 patients with um-
bilical hernias were surgically managed in our department.
Hernia patches were employed in 35 cases, 24 of these
cases met the WHO definition for obesity (BMI >30 kg/
m2) and constituted the population examined, Figure 1.
The demographic characteristics of the study population
are summarized in Table 1. The distribution of the BMI in
the study population is presented in Figure 2, while the
perioperative features are summarized in Table 2.mbilical hernia repairs
                            17 large hernias
5 cases with Patches
BMI > 30 kg/m
2
n = 24
ch was employed in 35 cases. 24 patients met the WHO definition
Table 1 Demographic characteristics
Parameters Number of cases
Gender (female/male) 6/18
Median age (yrs) 54
Interquartile range (yrs) 8
Median BMI (kg/m2) 34




Summary of the baseline features of the study population. BMI: body mass
index, yrs: years, ASA: American Society of Anesthesiologists.
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managed in 15 cases (62.5%) with small patches (4.3 cm
in diameter). Medium defects, i.e. defects with diameters
of 2–4 cm were seen in 9 cases (37.5%) and were closed
using medium size patches (6.4 cm in diameter).
Over 60% (16 cases) of the procedures were performed
by surgical residents under supervision. The median dur-
ation of surgery was 40 minutes while the median length
of postoperative hospital stay was 4 days, Table 2.
All 24 cases included in this study were last seen in our
outpatient office in May 2014. The mean length of follow-
up was 12 ± 9 months (range: 6 – 30 months). A follow -
up period of up to 12 months was recorded in five cases.Figure 2 Distribution of BMI. The median BMI of the study population wA Follow – up period of 12 to 24 months was recorded in
10 cases, while nine cases were followed up for >24 months
(26 –30 months).
Two complications (8.3%) including one case of post-
operative hematoma and one case of wound infection
were recorded in this series. Recurrence was recorded in
one patient (4.1%). There was no mortality in this series.
Discussion
Surgical management of umbilical hernia in obese patients
can be challenging. Fascial closure following open proce-
dures could be difficult resulting to an insufficient tis-
sue approximation, thereby predisposing to recurrence
(Israelsson & Jonsson 1997). Thus obesity is a risk factor
for the development of incisional hernia (Mendoza et al.
1996; Pikarsky et al. 2002). However, increasing expertise
in minimal invasive management of ventral hernias has
led to a great decrease in the rate of complication follow-
ing ventral hernia closure (Heniford et al. 2003; Lee et al.
2013). Over the last years, many studies on the use of
prosthetic hernia patches for the management of small
and medium size umbilical and ventral hernia have been
published (Iversen et al. 2010; Tollens et al. 2010; Ambe
et al. 2013; Martin et al. 2008). However, none of the avail-
able series focused on obese patients.
We aimed at investigating whether or not this technique
could be a safe and effective option for the managementas 34 kg/m2.
Table 2 Perioperative characteristics
Characteristics Results
Patch size:
- small (4.3 × 4.3 cm) 15




Median length of surgery (min) 40
Interquartile range (min) 18
Median length of stay (d) 4
Interquartile range (d) 2
Summary of the perioperative features of the study population.
Min: minutes, d: days.
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hernias. Prospectively collected data of patients undergo-
ing UH repair for symptomatic UH, i.e. painful UH, was
retrospectively analyzed. Only patients meeting the WHO
definition of obesity, i.e. patients with BMI >30 kg/m2
undergoing umbilical hernia repair with multilayered
polytetrafluoroethylene (ePTFE) free, partially absorbable
and self-expanding hernia patches were included for
analysis.
Twenty four cases, 15 with small size and nine with
medium size defects were included for analysis.
The size of the hernia patch was chosen to achieve
maximum defect coverage. Thus small hernias with di-
ameters of 1–2 cm were closed with small size patches
(4.3 cm in diameter), while defects with diameters be-
tween 2–4 cm were closed with medium size patches
(6.4 cm in diameter). Although such patches are generally
placed intraperitoneally, all patches in this series were
placed in the preperitoneal position with the hope of
preventing peritoneal adhesions and other patch- related
bowel complications.
The median BMI in this series was 34 kg/m2. The me-
dian duration of surgery was 40 min while the median
length of postoperative hospital stay was 4 days. The me-
dian length of hospital stay in this series is rather long
compared to the complexity of the procedure, especially
since the procedure can be performed on an outpatient
basis. This trend must be blamed on the local health in-
surance policy in Germany.
Complications were recorded in 8.3% in this series. The
two complications recorded included a case of postopera-
tive hematoma which was managed conservatively and a
case of wound infection. Infection was limited to the sub-
cutis. This case was managed by bedside wound opening
and open wound dressing. Complication rates between
2.2% to 11.8% have been reported by Martin et al. and
Iversen et al. for intraperitoneally placed patches (Iversenet al. 2010; Martin et al. 2008). Furthermore, the 8.3% inci-
dence of postoperative complication reported in this series
is comparable with the 8% incicence for laparoscopic
repair and is way below the 21% rate for open repair re-
ported by McGreevy et al. (McGreevy et al. 2003).
The rate of recurrence was 4.1% in this series. Recur-
rence occurred within one year after hernia closure with
a small patch. Recurrence was evident via umbilical pro-
tusion and was confirmed both clinically and following
ultrasound sonograph. The patch was removed and the
hernia was closed with a mesh in the sublay technique.
In this case, the patch was probably too small to prevent
recurrence since no significant shrinkage was noted after
patch removal.
The rate of recurrence in this series was comparable
to the 3.5% rate reported by Sanchez et al. (Sanchez et al.
2004) for laparoscopic repair and the 3.6% rate reported by
Berrevoet et al. for retromuscular repair (Berrevoet et al.
2011).
Although the patch sizes used in this series are in ac-
cordance with current literature, the narrow overlap is an
issue.
Closing a small size hernia of about 2 cm in diameter
with a small patch (4.3 cm diameter) permits a maximum
overlap of 1.15 cm. Similarly, a maximum overlap of 1.2 cm
is to be expected after closing a 4 cm defect using a
medium patch (6.4 cm diameter). It is therefore ques-
tionable if this limited overlap provides sufficient clos-
ure to prevent recurrence. In fact, the recurrence seen
in this series must be blamed on a rather insufficient
overlap. Using a larger patch, i.e. closing small defects
with medium patches, could increase the overlapping zone.
Digital dissection of the preperitoneal space was possible
via the hernia defect. However, introducing a larger patch
via a small defect was challenging. Surgically increasing the
size of the defect would have enabled the placement of a
larger patch. This however, would have been at the expense
of the overlapping zone and was therefore not performed.
Unfortunately, data on long-term outcome of patients
managed with this technique with regard to recurrence
is lacking.
This patch associated closure technique utilizes a small
skin incision. The minimal invasive nature of this technique
is not limited to the size of the incision. In fact, extensive
dissection, which may increase the risk of postoperative
complication is usually not necessary. Another advantage of
this closure method is the relatively short duration of
surgery.
Taken together, our results suggest that hernia patches
in the preperitoneal position could be an option in the
management of obese patients with small and medium
size umbilical hernias. The rates of complication and re-
currence are comparable with existing data. The small size
of the incision, the short duration of surgery and the fact
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basis comprise the advantages of this technique.
Limitations
The results presented in this series are mainly limited by
the small size of the study population and relatively short
follow-up period. Thus the trends reported in this series
must be validated in studies with larger case numbers and
longer follow-up periods.
Conclusion
Hernia patches could be a safe and effective option for the
management of small and medium size umbilical hernias
in obese patients. The advantages of this technique include
a small incision, limited tissue trauma and short duration
of surgery. The rates of morbity and recurrence are
comparable with current data. However, the limited over-
lap zone associated with this technique warrents further
investigation.
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